The G protein-coupled receptor-transient receptor potential channel axis: molecular insights for targeting disorders of sensation and inflammation.
Sensory nerves are equipped with receptors and ion channels that allow them to detect and respond to diverse chemical, mechanical, and thermal stimuli. These sensory proteins include G protein-coupled receptors (GPCRs) and transient receptor potential (TRP) ion channels. A subclass of peptidergic sensory nerves express GPCRs and TRP channels that detect noxious, irritant, and inflammatory stimuli. Activation of these nerves triggers protective mechanisms that lead to withdrawal from danger (pain), removal of irritants (itch, cough), and resolution of infection (neurogenic inflammation). The GPCR-TRP axis is central to these mechanisms. Signals that emanate from the GPCR superfamily converge on the small TRP family, leading to channel sensitization and activation, which amplify pain, itch, cough, and neurogenic inflammation. Herein we discuss how GPCRs and TRP channels function independently and synergistically to excite sensory nerves that mediate noxious and irritant responses and inflammation in the skin and the gastrointestinal and respiratory systems. We discuss the signaling mechanisms that underlie the GPCR-TRP axis and evaluate how new information about the structure of GPCRs and TRP channels provides insights into their functional interactions. We propose that a deeper understanding of the GPCR-TRP axis may facilitate the development of more selective and effective therapies to treat dysregulated processes that underlie chronic pain, itch, cough, and inflammation.